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Generative model in a wide class of distribution and its application

Takahashi, Haruhisa
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We studied learning machine using the generative models and simple discriminator.
We proposed a new framework of Markov random field that has kernelalized potential function. We showed an
efficient method of computation and that this model generates essentially linearly separable kernel
features if the degree of kernel is large.
We conducted experiments on the face detection using the appearance based approach, and showed that our
method can attain comparable results with the state-of-the-art face detection methods based on AdaBoost,
SURF, and cascade despite of smaller data size and no preprocessing.
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#¢ 1: Recognition/detection rates(%) for false positives

(10, 20%) on CMU+MIT test set

Systems \ False positives 10% 20%
Autocorrelation kernel on the 93.0 96.0
subset of CMU+MIT test set

Viola and Jones([11]) 921 93.2
SURF cascade, J.Li and Y. (94) -

Zhang (picked up from [8])
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# 2. BiE T L OFRAIER (FREFH two-level SVMs)

| Action || box | clap ‘ wave | jog | run ‘ walk |
box 95.0 | 25 13| 00| 03 1.0
clap 2.7 96.5 08| 00| 0.0 0.0
wave 13| 03] 985 | 00| 00 0.0
jog 00| 00 0.0 900 | 938 0.3
run 00| 00 00| 73928 0.0
walk 00| 00 00| 07| 05| 988

KSC(Kernel Spectral Clustering)
PCA

Eigenvalue

KSC

.k-means ,
KSC SVM PCA
1 1 -
; - OT,,,0) _ _~_ T @
subject to : el = g + bily
w(l) v
P bl Vv
KSC
o
Xi Xj
d(z;, x;
K(mljmj) = exp [_ ( (m 7m])) }
o
\Y
(6)
( )
,KSC k-1
k-1
k 1
) L —
Eigengap
0.5 [rmmrmmmemmeeneeees
oll 2 k=2k—1 k k+1 N-1N




2
’ ) 2 2
k-means
KSC vs k-means
k-means
KSC 1 2 3 4 5 6
F—2x (1) - 18077921800 |804 [ 739
T=A(Q2) 95.8 - 790 | 81.1 | 78.7 | 79.1
FE(3) 943 951 | - [85[759]787
BUR (4) 979 | 96.7 | 95.2 - 76.7 | 78.0
AR = (5) 847 | 96.7 | 91.1 | 90.8 - 78.0
B (6) 999 | 973 | 940 | 92.1 | 924 -
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